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In previous works! we have presented a semi-
classical analysis of the shears mechanism and
suggested that the rotational-like characteristics
of these M1 bands can be understood in terms
of an effective interaction of a P,(#) type. Here,
we study the dynamical properties of the system
that follow from the relationship between the to-
tal angular momentum I and the rotational fre-
quency w. Recalling that w = dF/dI and from
E(I) = V,P(0(1)) we obtain
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which suggests the existence of natural units
for angular momentum (27) and rotational fre-
quency (6|V3|/j), representing the maximum
available spin and the maximum rotational fre-
quency, respectively.
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Figure 1: Reduced angular momentum vs. reduced
rotational-frequency diagram. The shears angle is
given on the scale at right.

For a more detailed analysis we study the be-
havior of the kinematical and dynamical mo-
ments of inertia, which are easily evaluated from
Eq. (1) with the familiar definitions

TV =T1/w ¥ = dI/dw (2)

As for I and w, there is also a natural unit for
the moments of inertia given by j2/3|V3|.
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Figure 2: Reduced kinematical( dashed lines) and
dynamical(solid lines) moments of inertia as a func-
tion of the reduced angular momentum.

The important features can be summarized as
follows: i) In the particle-particle case both JW
and j(z) increase with angular momentum. The
discontinuity in J® at I = V/6/6 is, of course,
a consequence of the backbending. i) Because
there is an initial alignment in the particle-hole
case, j(l) diverges at I = \/5/2, and both j(l)
and j@) decrease with angular momentum. i)
An interesting prediction of this model is that at
low rotational frequencies the moment of inertia
for the particle-particle channel is exactly twice
that of the particle-hole channel.

The analytical properties derived above com-
pare well with the experimental observations in
the Pb region.
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